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Iodine-Line Stabilized Mid-Infrared Difference
Frequency Laser Spectroscopy
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( Hefei National Laboratory for Physical Sciences at the Microscale ., Department of Chemical Physics,
University of Science and Technology of China, Hefei, Anhui 230026, China)

Abstract To study the precise line profile in the mid-infrared (MIR) region, a versatile continuous wave (CW)
MIR difference frequency generation (DFG) spectrometer is built up utilizing a CW Ti: Sapphire laser (700~900 nm)
and a CW single-frequency 1064 nm Nd: YAG laser. The spectrometer covers the 2.5~5 um region by tuning the
frequency of the Ti;Sapphire laser. The frequency of the Nd: YAG laser is stabilized within 1X10 ° cm™' when it is
locked on the Doppler-broadened I, absorption line near 532nm. As a result, the DFG laser frequency is stabilized to
the level of 1 X107 em™', which is suitable for precise line profile measurements. An absorption line of CH, near
2927 em™' was recorded using this spectrometer and it presents an example for the sensitive detection with the
frequency-modulation spectroscopy method.

Key words nonlinear opticis; mid-infrared laser; absorption line profile; laser frequency stabilization; difference
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EOM or chopper InSb InSb

Nd:YAG frequency stabilization PID

TitS# Ti. sapphire laser» WM. wavemeter, EOM; electro-optic
modulator, InSb: InSb detector, PBS: polarizing beam splitter,
PPLN: periodically poled lithium miobate crystal, KTP:
potassium titanyl phosphate crystal, BS; beam splitter, TC:
temperature controller, DM: dichroie mirror, OlI: opical
isolator, TT: temperature tuner, PD: silicon photo detector,
HV. high-voltage amplifier, FG; function generator, Lock-in;
lock-in amplifier.
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Fig.1 Configuration of the MIR difference frequency
generation and PZT frequency modulation
for stabilization
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